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[Mia] Hello everyone. Thank you so much for coming today. So, we're going to be 
talking about the power of strength training and how building muscle is going to 
support lifelong health and longevity. We'll also be doing a little bit of talking about fall 
prevention and how strength training directly correlates and creates a very large impact 
on fall prevention. So, just like it was mentioned, I am an exercise physiologist here with 
Ohio State. I work in the Exercise is Medicine program which is a referral-based 
program for exercise. So, if you feel like you need some help with exercise, learning 
how to exercise and all those types of things, that's what we do at Exercise is Medicine 
to foster independence and confidence with movement and exercise. So, just to get 
started, we're going to talk about what strength training is. There's so much 
information out there about this type of strength training or that type of strength 
training. So, we're going to we're going to break it down. So, strength training in its 
most basic form is exercise in which you are using some type of resistance or load to 
put an impact on your musculature. So essentially by doing so you are stimulating your 
muscles and your bone tissue to get it together and essentially that is how we build 
muscle tissue and stronger bones. And so when we are strength training there are 
multiple ways in which we can strength train. We can use body weight. We can use 
free weights or hand weights. We can use machines at the gym. We can use resistance 
bands. I mean, heck, you could even use a gallon of milk or some cans. It's what it's 
about is just creating some sort of resistance or stimulus on your muscles and your 
muscle groups that you are using to strength train. So per the American College of 
Sports Medicine, which is a large accrediting system and organization for all things 
exercise, they are a scholarly source for exercise. They accredit people all around the 
world…doctors, physicians, physical therapists in the strength and exercise category. 
And per their guidelines, you want to engage in at least two to three days of general 
strength training per week. And so what that means is we are targeting every major 
muscle group two to three days per week at least. So that would be your arms, your 
legs, your back, your chest, your glutes, your core. You know, you might have heard the 
word compound lifts before, and those are lifts that include or very structurally and 
definingly look at your glutes, your core, your hamstrings, your quads, and your upper 
body, chest, biceps, very those larger muscle groups. So, strength training itself is 
primarily based on this principle called the principle of progressive overload where over 



 

time you are increasing the stimulus or load on your muscles. So, I want you to think 
about thresholds here in order for your muscles and your bones to get benefits from 
strength training. And those benefits being muscle growth, increased strength, 
muscular stamina, so how long you can withhold some sort of exercise. Think about like 
if you're carrying groceries from your car to your door, you're not only using just the 
strength to carry those groceries, but you're also using muscular stamina. How long can 
I hold these groceries? Right? So, in order to get benefits in those categories from your 
strength training, we are using the principle of progressive overload. So over time I am 
increasing maybe the weight that I am using in a certain exercise. I could be increasing 
the amount that I'm doing. So maybe instead of doing 10 reps I do 15 reps. I could be 
increasing the frequency in which I'm doing the exercise. So maybe I do three sets 
instead of two sets. I can increase how many days per week I am hitting that muscle 
group. So maybe instead of two days per week I move to three. Those types of things. 
So, we can really mess with what we are progressing in that overload depending on 
the exercise and what we want to get out of the exercise. And so, like I said, strength 
training is not just moving things around in a gym, right? It could be your body weight, 
free weights, hand weights, machines, resistance bands. Resistance bands are 
awesome. They're a very low impact and accessible way to just start even moving your 
body or getting used to the feeling of strength training. I have many. So, strength 
training and like I mentioned it directly improves our bone density and therefore our 
overall health and well-being. Right? So, unfortunately, if we don't keep working on 
strength training we lose our musculature and our bone tissue over time. Now it's not 
this drastic I'm going to lose 50% all at once. That is not how bodies work. But if we do 
not exercise, we don't have adequate nutrition, we don't move our bodies, engage in 
some sort of strength training or aerobic activity, that combination of those things, we 
could lose our bone tissue and muscle tissue at a rate of 1% per year after age 40. And 
so over time, that can be a lot. You might not feel it as quickly, but then all of a sudden 
you're in your 50s or 60s and you're like, "Oh my goodness, like even just carrying 
groceries is extremely difficult for me." Or there's a lot of activities that I used to be able 
to do that I can't do anymore. So, what I always tell folks is that strength training, it's 
going to keep you moving better for a lot longer. A phrase I'll use all the time is aging 
with grace or aging in place. So instead of becoming more reliant on things as we get 
older, we will have the ability to maintain our independence, our own activities, our 
strengths, and all these things that matter to us like being able to carry things around 
your home or do household chores or even, you know, things like dressing yourself, 
being able to like pull up pants can be impacted by a lack of strength. So, what I always 



 

tell folks too is because it's strength training does so directly impact your bone tissue. 
Strength training and weightbearing activities greatly reduce the risk of fractures and 
osteoporosis because it directly has an influence on your bone mass. So I always tell 
people think of your bones like a tree. Okay? So when you have a little tree sapling, you 
plant it in the ground, it's usually pretty nimble. You can bend some of those branches a 
little bit and they're might not snap, but they're not very rigid. So over time, the wind 
and the rain will hit your bone tissue or your tree branch and that tree branch becomes 
more rigid, right? It grows stronger roots. It becomes more rigid. The trunk itself might 
get wider and more dense to the point where now the wind does not impact the tree. 
And so your bones work almost the very similar way. So when your bones experience 
resistance or force, whether that's strength training, jump training, pounding, stomping 
on the ground, signals are sent up from your bones to your brain to help increase bone 
density by secreting different hormones that are responsible for these processes or 
starting these processes to keep your bones from becoming weak and fractured. So as 
a result, your bones become stronger and more dense. So especially for folks at risk of 
osteoporosis, which is folks over the age of 60, both men and women, and then also 
folks going through perimenopause and menopause and then getting into 
postmenopause, your risk for fractures greatly increases. And so you might experience 
more joint pain, more bone aches, more weakness, noticeable weakness in your joints 
and in your bones. And so we can use strength training as a modulator for those things. 
So those sites where bone fractures are most common, they benefit the most by proxy. 
So, the bones of like your wrists, your hips, your pelvis, your shoulders as well. A lot of 
folks as they get older might start to experience like lower back and shoulder pain. That 
discomfort and that can come from those osteo that what we call osteoporotic tissue or 
that more porous bone tissue starting to create an impact. So think of your bones like a 
tree because at really at all times the minute your body experiences some sort of 
resistance it's immediately signaling to your brain, hey I don't want my bones to break. I 
don't want to whatever Mia is doing. I don't want it to break me. So, I'm going to send 
more bone tissue and bone building cells to these areas so that that doesn't happen. 
And then signals also get sent to your muscles to become stronger so that you don't 
your muscles don't feel that impact as much. Though you still feel it, your body is trying 
to keep itself alive and moving and perfectly at at work at all times. So strength training 
is a way that we can kind of modulate those things. So like I've mentioned, strength 
training does directly influence fall prevention. So we can use strength training as 
another modulating tool to reduce our risk of falls because falls unfortunately are quite 
common in people over the ages of 65 and older. And one in four out of those people 



 

will have a fall incidence every year. And fall instances, they aren't always just, oh, I, you 
know, have a bruise on my hip or I hurt my elbow. There are falls that can be they can 
increase your mortality risk. If you break your hip and your hip is now broken, it can't be 
fixed. And there are certain things that just can't be done due to age or condition. We 
might find ourselves in a place where we're facing an earlier mortality. Breaking a 
femur, that bone in your thigh, quite common to break during falls, especially as we get 
older. If those bones are more fragile or what we call osteoporotic, that incidence of 
having a pretty large injury can increase. So by strength training, working on our quads, 
our leg muscles, our back muscles, our upper body, our core can directly influence and 
reduce our risk of having a significant fall or significant injury. Which saves on health 
care costs, which we all know are rising exponentially. So, in 2020, non-fatal falls 
racked up about $80 billion in health care costs annually. That's a lot of money. So by 
strength training we can reduce our fall risk. And how that happens is strength training 
will directly improve your muscle tone, your muscle strength, coordination, stability, all 
these things involved in fall prevention. So, think about it this way. Let's say I'm maybe 
I'm maybe starting to fall. If I have the power, coordination, and strength to catch 
myself from hitting the ground, I've saved myself from potentially hurting my hip, 
hurting my leg, hurting my ribs, whatever that might be. By having even a strong chest 
and arms to, let's say, stabilize yourself on whether it's a chair, a wall, something 
around you to keep you from falling, that can make all the difference on having a pretty 
significant injury or fatal fall. Strength training will also improve your proprioception. So, 
your ability to kind of surmise where you are in space in correlation to other 
surroundings. So, if I've got a better proprioception, I have better coordination. I'm more 
stable. My muscles are stronger to hold me up should something happen. My risk of 
falling and injuring myself greatly decreases. Another way that strength training helps 
in fall prevention is it improves your hip and knee osteoarthritis, which will improve your 
overall balance and stability, therefore reducing your risk of falls. So, if I'm having pretty 
significant hip and knee pain that maybe I don't want to put as much weight on that 
leg. So, now I'm relying on my other leg and shifting my weight into my other hip. 
Maybe now that other hip is having to compensate for much more in my daily life, but 
it's not strong enough to keep up with that. I'm probably going to become pretty 
unstable. My balance might suffer if my balance is not something that I'm continuing to 
work on throughout our lives, which is something we always need to be working on is 
our balance. It doesn't matter how old you are, you can always be working on your 
balance. Even for me, someone who's 25 years old, I still work on my balance because if 
you don't work on it, unfortunately, you do lose it. I can reduce my risk of falling. 



 

Strength training also improves your reflexes and overall strength. again, should a fall 
or stumble occur. So, even if, like I said, I trip, if I've got quicker reflexes and the 
strength to hold myself up, that's going to reduce my risk of falling. And then having a 
strong upper body to hold yourself up or catch yourself. Having strong legs to push 
yourself up can help in times of distress after a fall. I had a client once who I had her 
doing a chest press because if you can push weight away from you, the likelihood of 
you being able to hold yourself up and get yourself in a safe position after falling, it's a 
really strong indicator that you'll be able to do that. And she looked at me and she was 
like, "Why am I doing this chest press? I'm not a man." And I said, 'Well, it's very 
important that should you fall or stumble or need to catch yourself, that your upper 
body is strong enough to hold you until whether it's help arrives, you get yourself in a 
safer position or you just have the strength to catch yourself and push yourself up. So, 
strength training helps in all these different areas that will directly influence my fall risk. 
Okay. 

 

Strength training will also support your mental health and your overall metabolic health. 
I will always argue if you have stronger metabolic health, you feel better mentally, 
you're less distressed. So, I think they kind of they go hand in hand. So, there was a 
study and I think this study was done by Harvard Medical Team, excuse me. And in this 
study, it was looking at metabolic health markers in older individuals. And these older 
individuals were between the ages of 65 to 75. There were about 92 participants. And 
they were in this six-month long study. So, it was a pretty decent chunk of time. But 6 
months is a long enough time span that we can start to see over a longer period of 
time. Are there any changes taking place? Are these changes being succinctly made? 
are they continuing? Um, and also are we having any dropouts? So having that longer 
study time really helps in that. And so like I said, they recruited 92 older individuals 
between 65 and 75 years old. So an older study population and we were looking at 
strength training doing it one day per week, two days per week, three days per week or 
not exercising at all. And so what this study was looking at was metabolic health. And 
so what metabolic health kind of covers is your body composition. So, your amount of 
muscle tissue to fat tissue. The amount of visceral fat tissue that you're holding in your 
body. Which is the fat that lines your organs. We have if you've ever heard it's kind of 
the bad fat. It's the fat that you want the least amount of because like I said, it's 
covering your organs. It also looked at inflammatory markers. And then the lipid and 
glycemic profiles in all the study participants. So, things like your good cholesterol 



 

versus your bad cholesterol. how much glucose now these individuals in this study 
were at varying what we call varying health stages. So, we had some individuals in the 
study that were a lot healthier maybe already exercising and then some individuals who 
were not experienced exercisers. And so it was found in this study looking at three 
days per week, two days per week, one day per week of strength training or no 
strength training that the people who were exercising, they had an improved lipid 
profile. So, especially in that group that was exercising three days per week, they had 
statistically significant drops in body fat mass, visceral fat mass, and they had 
reductions in their low density lipoprotein cholesterol concentration. So, that's what's 
known as like your bad cholesterol. We want low bad cholesterol and high good 
cholesterol, which is our HDL cholesterol. Okay? So, all folks in this study too also had 
improved blood pressure readings. So, it was also found in this study that those who 
started with a higher baseline blood pressure. So those folks in like the 130s 140s they 
had a greater drop in blood pressure at the end of the study as opposed to those who 
were maybe sitting in the upper 120s. Now again, everybody had a drop in blood 
pressure, but it was found in the study that those who have the most to risk in that high 
blood pressure group have the greatest benefits from strength training and exercise. 
Um, in the study groups, there was an improved body composition. Now, those 
exercising one day per week, it was not as statistically significant as those exercising 
two to three days per week, strength training, two to three days per week, but there 
were still marked changes. there was an increased HDL concentration. So that good 
cholesterol concentration in all groups. So, all groups benefited from that increased of 
that good cholesterol. and then groups two and three had decreased inflammatory 
markers. Group one again had some but they weren't statistically significant enough to 
be reported on. and then there was a lower risk of metabolic disease and other chronic 
diseases in all the groups. So, things like hypertension or high blood pressure, type 2 
diabetes, heart disease, cancers related to metabolic issues. So, all of this is to show 
that I can directly improve my metabolic health just by strength training. Obviously, diet 
matters a lot too but if even if I just start doing something in my health and wellness 
journey and that's something being strength training moving my body that's going to 
greatly benefit me. there's a doctor from the Mayo Clinic named Dr. James Lavine and 
he coined this term called sitting is the new smoking and he's done many studies on 
you know muscles and physiology and how people respond to exercise in different 
groups meaning like those who are exercisers always and those who are you know 
average folks who maybe don't exercise as much or only exercise like one to two days 
per week. And he found that in all groups, even if you were to exercise for like let's say 



 

an hour a day every day, but then the rest of your day is spent quite sedentary, so a lot 
of sitting, not much movement, it essentially cancels out that hour of exercise that you 
did in the morning, which is it's a real bummer. to hear even if you do an hour of really 
intense exercise that it's essentially wiped away if you don't move at all throughout 
your day. So he had found that the more steps people got in, the more active and 
moving that they were throughout their day, the greater metabolic health they had, the 
greater body composition they had, so less fat tissue, more muscle tissue, and overall 
health markers were increased through a marked period of time. So, keep moving 
throughout your day. And it doesn't have to be these like, you know, I'm going to stop 
for 10 minutes and I'm going to go do 100 push-ups. No, no, no. Even if that's just 
getting up and walking around your your home, your office, getting outside for 5 to 10 
minutes, that's amazing. Aiming for a step goal of, you know, 7 to 10,000 steps per day 
is great. I would argue 10,000 steps for some individuals depending on your lifestyle, 
your job, the things that you have to do might be a little too much, but aiming for at 
least 6 to 7,000 is a really great place to start and then seeing how you can add in 
things from there. I always tell folks, you know, park farther in the parking lot, take the 
stairs, maybe while your morning coffee is brewing, you do a couple laps in your living 
room. I'll do calf raises while I'm brushing my teeth. I don't know why. It's just a way 
that I can get myself moving and kind of wake myself up in the morning, but it's just it's 
that every little thing you do matter. So, now we're going to talk keep that metabolic 
health conversation rolling. We're going to talk about your resting metabolic rate. Now, 
there's a lot of misinformation out there about how you improve your resting metabolic 
rate. I've heard everything from taking a shot of apple cider vinegar and olive oil to 
eating blueberries and rosemary together as like a synergistic herb. That is not a thing. 
None of those things work. But your resting metabolic rate is the amount of energy or 
calories that your body uses at rest to maintain function. Okay? Meaning if you were to 
lay on a couch all day and do nothing, in order to keep your body alive and functioning, 
your body burns this many calories. And that can be different from person to person. So 
it's dependent on a lot of factors. It could depend on your heredity, your environment, 
age, your gender, your diet. But the things that impact your resting metabolic rate the 
most are your muscle mass, your exercise and lifestyle, and your diet. So I included a 
little image over here looking at all the things that make up your resting metabolic rate. 
So we have your basil metabolic rate, NEAT, which is your non-exercise activity 
thermogenesis and then your TEF which is the thermo effect of food. So the thermo 
effect of food is essentially when you eat food your body has to digest the food and to 
digest the food that takes energy. So your body will burn calories just digesting food. 



 

And then your NEAT or your non-exercise activity thermogenesis. So that is those 
things like moving throughout your day. What your body is doing if you're not 
exercising just moving, living, keeping your body working, right? And so all of these 
things make up your resting metabolic rate. And so if you look here, exercise makes up 
the second largest portion, but it's not a huge huge portion. It's the non-exercise 
activity, thermogenesis, and exercise together that is essentially your physical activity 
that also has an impact on your resting metabolic rate. So your basil metabolic rate is 
impacted by how you live your life and how you do things. So the more muscle that one 
has the higher their resting metabolic rate since that is directly influencing your basil 
metabolic rate. So exercise and strength training can be a tool that we use not only for 
weight loss if weight loss is our goal but also weight maintenance. A lot of times when 
folks are thinking weight loss they don't think about okay once I've lost the weight what 
am I going to do after? Do I just stop? No, it's about continuing those healthy habits. 
And exercise is a great way to kind of keep with your maintenance kind of to maintain 
the weight that you've lost, maintain these healthy habits. And so diet is also a really 
huge factor, too. I will preach it until the cows come home. You cannot out exercise a 
bad diet, unfortunately. So, diet, it plays a really huge factor in your resting metabolic 
rate. So, making sure you're eating enough protein will help to increase your basil 
metabolic rate and your resting metabolic rate by helping you to put on some lean 
muscle mass. The more muscle you have, the harder your body has to work to keep 
that muscle fed and fueled. So, if I've got more muscle on my body, I'm eating enough 
protein, I'm watching my diet, I'm moving my body, my resting metabolic rate is going 
to increase, and therefore my metabolic health is going to start skewing and continue to 
skew in a positive direction. So, I always tell folks when if like let's say you're on a 
weight loss journey, think about the little habits, too. It doesn't have to be all these 
things like, you know, I'm doing this and doing that and doing this. Nail down the 
simple things. Am I moving my body? Am I eating well? Am I staying hydrated? I get so 
many people who come in here and tell me, come into the gym and go, "I had maybe 
two cups of water today." Friend, your body to keep itself functioning needs a little bit 
more than two cups per day. Are you managing your stress? Are you sleeping 7 to nine 
hours per night? All of these things impact your resting metabolic rate. So, making sure 
that I'm eating the right stuff, I'm sleeping, I'm managing my stress, I'm hydrating, I'm 
exercising. Nail those things first, and then you can worry about all the other little bits 
and bobs. Okay. So resting metabolic rate, like I said, it can change from person to 
person. So typically the younger you are just naturally your resting metabolic rate will 
be higher especially in your kind of pre-teen and childhood years because your body is 



 

growing changing every day. So your body is working in overtime from an energetic 
perspective to keep itself going. Gender will matter too because men tend to have a 
little more muscle mass naturally than women. and then of course your environment. 
What are the things that you're doing in your environment? Are you someone who 
walks or bikes to work? Do you have areas or green spaces where you can go outside 
and move your body? Do you have access to a gym? What does your diet look like at 
home? And then of course your heredity. Your heredity, your genes impact a lot of how 
your body works and functions, including things like your resting metabolic rate. So 
now we're going to talk about how strength train strength training, excuse me, 
supports healthy aging. So as I mentioned earlier, strength training directly impacts 
one's fall risks and the ability to catch yourself and avoid a catastrophic fall. So if we 
can reduce our fall risk, we can increase our independence and confidence while 
working on our functional movement capacity, i.e. lifting things up, grabbing things 
from the ground, getting up off the floor, etc. And if we have these things in tow, 
therefore we can work on our navigation and our ability to complete other ADLs. And 
so ADLs are your activities of daily living. Things like maintaining a home, getting 
dressed, cooking, cleaning, getting your mail, all those things you do in your day-to-day 
life to keep on keeping on. Strength training can also reduce cognitive decline. So when 
we continue strength training, we're increasing blood flow to the brain and we're 
increasing communication between the body and the mind which helps sharpen those 
channels leading to valuable mental and cognitive health outcomes. We also learn new 
skills when we exercise, right? Like we're learning different techniques, maybe different 
lifts, we're trying new equipment, we're meeting new people, maybe we're using we're 
going to an exercise class and we're learning new yoga poses or Zumba or any of these 
things. And so by doing these things, we're also increasing our self-efficacy and our 
confidence. And by doing these things, that not only helps us from a cognitive 
perspective, but also our overall mental health too, right? As we get older, you know, 
things change, our lives change, and maybe we feel like, hey, I need I just need 
something to give me that gumption. And strength training is a really good way to 
increase your skill set, meet new people, learn a new hobby. Strength training can be a 
hobby. And then of course social connection. you know, meeting new people at the 
gym or in exercise classes. Having new routines and attitudes towards exercise and 
wellness. Maybe you and a friend go to a yoga class or a mobility class and you meet 
some other people who are also like, "Hey, like we're on our health journey, too." Like 
maybe we come to the class together and we get coffee afterwards or you know, you 
make new friends from there. You know, as we get older, social connection becomes 



 

more and more and more important. especially if you know we retire and we're not 
going to work every day and seeing our people. Exercise is much more than just our 
physical well-being. It's also our mental well-being. and social well-being, I would 
argue. I've made a lot of friends and new faces and things at the gym through exercise 
classes. I mean, of course, my job, but also clients who have become lifelong friends. 
So, you never know who you'll meet in the gym. so I have this layout here of the impact 
of strength training on individuals at risk of osteoporosis, individuals with osteoporosis 
and what we want to be hitting aerobically. So from a stamina and cardio perspective, a 
strength training perspective and then of course stretching as well. So with individuals 
with a healthy skeletal status 3 to 5 days per week of moderate to high-intensity 
strength training with 30 to 60 minutes of total exercise time being aerobic exercise 
and resistance is recommended. And we want two to three days per week of moderate 
to high intensity strength training. So the 60 to 80% of your one rep max. You could 
also look at 8 to 12 reps and those types of things. and then stretching static stretching 
including two to four stretches and holding those stretches for about 10 to 30 seconds. 
Individuals at risk of osteoporosis should be strength training two to three days per 
week at a moderate to high intensity. And I want you to take notice that the kind of 
strength training recipe for individuals at risk of osteoporosis and those with a healthy 
skeletal status are the same. Because individuals with osteoporosis at risk of 
osteoporosis don't need completely different guidelines and standards for strength 
training. Of course there are things we'll have to look at depending on how severe the 
osteoporosis is progressing how quickly we might need to change some things. But 
they can still maintain 3 to five days per week of moderate to high intensity exercise 
and those same rep ranges and weight ranges. And then individuals with osteoporosis 
should be training four to five days per week with two to three days per week of 
moderate to high intensity strength training. Now those with osteoporosis will start 
with should start with one set of an exercise and then increase to two sets after several 
weeks just to make sure they're tolerating the exercise well. We also must consider like 
their individual circumstances and things like that. But strength training is important 
really at all health statuses. And then of course stretching those two to four static 
stretches, holding that stretch for about 10 to 30 seconds. And then if you are 
interested in individual health coaching, the OSU Health Plan does have health coaches 
available. And you can schedule an appointment with a health coach at 
OSUHealthPlanCS@osumc.edu or there's phone numbers down here that you can call. 
Now, I am not a health coach. I am an exercise physiologist, but the team of health 
coaches at Ohio State are nothing short of amazing. And thank you so [audio ends] 


